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Abstract of JP 2002260863 (A) 
PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element that uses a charge 
transport material that is superior in stability of 

emission, preservation stability and film forming ^ |^ ^ 

(dissoEution and compatibility to resin or the like), '^^^ 

and is easy at manufacturing, and that has a large ](' )f ji Yj '' 

luminous intensity and shows a stable performance ii^w^"- "^ -i^c^ 

even if used in repetition. SOLUTION: In the * 

electroluminescent element which is comprised of 

one or plural organic compound layers that are 

clipped between a pair of electrodes of which at :tt ( II ) 

least one Is transparent or semitransparent, at least 

one layer of the organic compound layers is made HC> -CM ^j^q^^ ^ .k 

of at least one kind of the compounds that are . C *^ 

expressed by formula (1). In the formula (I), X 

expresses a group as selected from formula (II). R1 

expresseshydrogenatomoralkylgroup. R2,R3 ro^,-, .-o^f;^ ^^q^j;, ^.^^ 

express each independently hydrogen atom, alkyi C c w' ' 

group or a group as selected from-the formula { 111). 

ia.) 
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^m-t. Ri«i, *«J1^. T;u^;«. Xi±TK«® 
mmmi 




1 a^-^WLT^I. ^ i: ^^^©t-r-g. 11*31 1 Xi± 2 

la^e ( I > x-m^tiUt-^co^j'-^K b i> i«^#*t 

[ it*3i 5 ] suiBWS'fk-^Mj&^ii'^^ < b i,^itm:h- 
^mm^ti. mm^mijK mz-wt^ ( i ) x-m^n 



•rSW^iI 1 X{± 2 tlBtftc7)*««^^3ti|^ . 

[if5i?Ji6] mi^m\:-^mt,-&^^j:<bhiE^m& 

( I ) X'^mih\Y/^'m<D^}fti:< b i 1S&-&*L-C^ 

hzb ^''^mb^^mim i x{± 2 ^zim(r>^mnmL 

imimi ] HfriBiEfLiftjSii^i, lE^immmimi^ 
^Lxtf:^ ^b^nmb^mmm^xue {ztmcr)^ 

'^it-^'mx-h h^b^mmb^h mmm. i xm. 8 \,zim 

[0001] 

^^z^m^xmtt hm'f \zm\^. m\.<\i. m^^m 

m. mmmco^wi,zis-mizmmT^ ^nm^mm^ 
izm-t^, 

x%'o. mmmm<mm^zi,^§.v^fzi^^ jK<mmtim 
tit I. ^ „ imi±M^myti¥im^^tz t m^^i^^x- 
h'ofUKmm^nx^-^^-^K iBKitci oovjiiitojsM 

&ti<T^+^x-hmcomm}^i^Lx\^i. -^r, 

<. 2 00Vii^±c7)gBiWffi:^,^^^^^T-*-,;^„ 

mmmi,zj::^mm^ttm^^ti.x^-^h (Th i n so 

lid Films, 94, 171 (1982)), i 

o-ucomm^c^iEjimix^ti^zbiz^'o. m^fp 
ovb^tzSK. ttz. jK^'t^fettsm^ • m^ru 

^^j:t^'ofZo 

[00 02] bZ^^t^l 9 87ifl/ZTa.nsi^izX'0 . 

mmm.±.<.ziEimmmmim^^t-^mbm^mMm 
i^m^m^mm^^^t^irM^mmizi y)m^ 

xm>^mmim<mm Ltzmm-^mmc^^^mE l*^ 

X\ 1 0 vn&COi&MSX- 1 0 0 0 c d/m^Vl±.(7ym 
m&t)mC:>tLhhcr>tim^ {App \ . Phys. Le 
tt. , 51, 913 (1987). WfflBS 5 9-19 
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4 3 9 3^^ii) Six. i.:Ji*. ^mmm^m^com^ 
mm) . Rr/mm^mmLfzmmv^'o . ^ixm^oiE 

fi. N, N-i/ (m- h Uyl-) N, N' ->?7x— ;K 

>'>''i?>'J^>l , i-b':;^.[N, N-i^ ( p-hy/p-) r 
4- (N, N-i/^x^;!^) Tsyo-xr^i/xt 

[00 0 3] ^i^izm^^m^\<s]±^-^6 mix. mf- 
mmm ^mftzm^jEiimmmx^ytmyvf-mmm 
ynmcommmm^ti^mm (jpn. j. appi. p 

hys. , 27, L713 (1988) ) $tlfz. ZCT) 

"f-mm^iwmmsmzm^^tit x o tc^-^-c^Jt. r 
yh^-^ymm^. ^uymmi^. ^uuymmi^^ 

•r2- (4-te rt-y-f-yk^x-zl-) -5- (4- 

fc':7i -;^) - 1 , 3, 4^^-9-i/TV' - ;P-C-tt*§ti. 

s^^-9-s/ry - jmmm^m<mm^tix\>^h. l*^ 

2 - (4-t e r t-7"f-;k7i::i;P) -5- (4 

- h-:7 X ) - 1 , 3 , 4 ^^-tv^'rv - ^l-fiSSs^B-ft; 

Mt-^mmHzmm^^^LK . i&ms.mm. ^mmc^m 
*-^.t«??fiiMtt ■ i^xm'mzmitifzm^commmt 
fix\^^6 coiim^x^ h , 

[0004] --^5. -^mm.^mtm-<r>^-ym>zii\^ 

xM. ■m^crymmY.. smtt. xmm.\Y.. nxb^^^tg 

iom^-ifi%i:>fihzh-hm'^'^tx.x\^h (BsoajsEffl 

iri^S'^^'^ffilijIli^ffift, 29P-ZP-5 (198 
9 ) , IS5 1 IlI^SfflW^^^^ffiiS^Si=•ffift, 2 S a- 
P B- 7 ( 1 9 9 0 ) ) . t;&>L. fl:?^ft1MWP(7)?§lfiJ 



[0005] 

IE-«5^ ( I ) xm.^fLh\Y.^'m-bK ^3teif#OSStt. 
f*#^^tt, I^JMtt (etSi^ri:'icii^t-|.?iMtt, 

mtmm&mk-thtz^(m-m±. otojio-c* 
< 1 1> 1 a^^*tT^-i.i a ^i>*««-^^ 

^TX-hh. 
[0006] 
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CI) 




[00 07 ] {-Wd^ ( I ) X«TIE«jtPl *>^> 
XJiTIBffi^2*-A>MlR§fi'&*^«t-. R2. R 
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[ 0 0 10] <2 >^r»ft:a-ftM^o^^^< t h-m:h\ 
mia-M5^ ( I ) x-m^ixh^t-^mc^imni^^mm^ 

[ 0 0 1 1 ] < 3 >mm^mit-^mmt>^'y^j:< ti^ini 

i: 4> 1 «&#^LT^:S ^ i: *#1ti:-rSMB< 1 >X 
<4>Huia^{l:^l!lil:6^'ii'-=5r< t i>^3^&t^«^tt 

^ .1 1 ^#itt siuia< 1 >x{i< 2 >t:ietK«fi« 

ti. Hfjia^3tii^^\ luia-mi^ ( I ) Tm^ix^\t-^m 
co^i'-^< i: i> 1 LT^-s .r *»st ^i>Mia 

< 1 >xii< 2>^ztm(^)^mm.^mmfxhh. 

< 6 >msEM-it-^mm-^j:< t hiEimmmRx/^ 

[ 0 0 1 2 ] < 7 >itriaiE7Lfi3i«*\ iEjimm\tmm 

[00 13] 

mmcommmm] ar. ^WMiz-:>\,^xmimzim 

mmxii^mmx-hi>~McomMmizm^^tLrz—:>x 
i±micr>^mit-^^m^ 'om^^tLtiycoxh-^x. * 

mit-^mm(D^j'-^j:< t i^-mtiK n^-m^ ( i ) xm 
^ti^it^m^^^Lxtci,,, Buie-fljst ( I ) T-fts 

istt imm^j:b'i,zM-rmm^. wtt) srs^-r^-c. 
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[0016] 

[^te] 



[0017] *f jgSI 1 at/2 , R«7K*J^^ t fcJir 

)v^)vm {mut-. A^jvm. :x.^)vm. i -yvi'ov 

(^Ji.{s\ ^^jvm. i-rnbvi-a. 

[0018] iiiT. -tee ( I ) xm^ixh\t-^<r)^ 

m\ (M^-f[:-^fel~7 2) ^w-tisK immt^K^ 

ft#:WcPfi^§fl.g.i3(tTi±4'V^„ i^, ^tf . Ri-Re 
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[003 1 ] -Ms^ ( I ) Tm^ti^it-^ma. 
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■I.O ^fc, (II) T-*$^x.|.7;l'^lxy|i#f^ 

)VV)V:£.ymcn)T>v^)V'^y'i£y. \Ly x.=~)Vt.tz\tA 
ji\zy J, -/u^sris-fk^ i-u ymcomm^^TRm^ 
[0034] OT. -m: ( I ) Tm^ti^it^'^co^ 

I ) ) o .10^1:^^13 6 . 5 g t b°ij 1 0 Om 1 tti 

»HmT-ciif#p^js#L;^c„ Rs^mrm. *i o om i 

im^-^:^yj^i'^-7h::^'yy ^{zxmmv. mm^^i-Ji- 
■ :iy^ y-fi-M-^mm^j^i^mm^B Lxmm^M^m^B<7) 

5(5. 0 g ) ^b°Ui^>9 Om 1 iZXti. M«l?Hm 
^b°'J 1 0 m 1 tctt«f L3tJ§?S^ 1 Oi^^T«T 
i^^T}^WLf.zm. RlJbm.^^^7i<.l 0 0ml tcaA 
y^y -n-c^Mizm^ h , ^^ifeiOtes^B 5 . 5 g i^MS^ 

[0035] —i^lS,m2 CM*'fb-M*32fcj:t/'3 2i0-^ 
fiSMD - 

2, 7 -iy-t-y'i'/V-4-:^nn^i~}Vy/V':7fUy 

h u^yxTJi-fiz y^tm-^^h. nt^fifzit-^'ii} 5 . 

Og^ymityfjVr^J^O. 3gStJfb"Ui^'yi0 0ml 

^^^y=2xi ) x-mmLtz. mm^ms-W^Lti 

if^ffix-f/p- ■ x^y-;i.?I^j§M;f)^A,S^S^aLT^ 

MM^B(om^4\:-ik^3 2^1. 7 s^mz. ^x^'^x-. m 

S^t:-^!ri!l3 2, 1. I sir^xoy—hOfUO. 3 3gb° 
'J 5 0 m 1 tcAii. a»#HmT-C 1 Bf^SS Lfz 



i^r. i^U:ffy'}l'i^a~h:^yJ=. (Mit^i-Uy) T'ft^ 
t fz. mt^i-vy^ ME®* 1 7t , :^ y -ivx-m 
nL. PlSx^;k*>^H|gtfat-C. 
M^-fL-^*^2SrO. SAsWz. 
[0036] --^^^3 5iO-^^^J] - 

9-y)iyr\yyy-A-:^)VTfsyW.2 5. 0 zRV^mt 
■f-:^=.)l'3 00mlSr500ml HP7^X3(cAtl, 

W*L. §ii>t. 1, 2--J9r3X3Ji9yi00m\t: 

MtxmKmi:L. i9.mLfzm,it^^~)v^^.\-^fz. ^ 

^ttzM^^^y^ Ktc. *a'fty-f-lx>2 0 Om 1 SrJut 
2 OatCJ^aiL. i^-fbT^PS-'^ix 2 0 . 0 g 

-y^;L''<.>'-b>l 5 . 9 gi:i^'ft:y^P'>'5 Om 1 j; 
05:-i.J§ffi3O^T^SKtTSTLfc. jgTftTt*. 3B# 

os^mmnLfz. j^t^r-. *i s o sit^tsAt. 2 0 

%*Kf b)^? 'J S: /KitfCT^L- S - *ng{t ^ X' 

tut. ^mmti^mLfz. ^mi^ity^^yyx-mia 
L. nt,ixfz^mm^^h-^tx. mm^w±^^Lfz. 

}X\^X\ 5 %7mit:^ U '^A 2 0 0 m 1 ^Mt . 8 0 JS 

xmmLxm^^hM^xiy^ ]<^6^mLfzm. ^f&m 

^M^t^^uyTmiULfz. l^'^}i]fJVl^^~Vfiyi^ 

(M-ityi^v-y) x-mmt. Mmi^i:Lfzm. 
y, Wiv^xmm:r.^ivx-m^^Lx n&^^M<^A- 

(4 ' -n-y'i-ivy y)V^vy- 
9-^y^\3. sg%fz,%i^fLfzy)V-^vyywm 

y^'y-;l'8 0m 1 i:ftt;M*»HMTT-2B#PHljl 

■m.Lfz. ^<^t.xnwik. wtuu^cisfB^rj^iJL, y^ 
)v/^\Y.y ^ \y yxmm^m vx . m.-m.w^^Bm\^^\L 

^mi 5^5 sWz. 
[0037] -^^M4 CM^-ft-^ 1 6C0-^^^J: - 

n - y^)V^y^ycr,ith D b" y i -;P$-fflv tli'l- 
-^1 6^f#fc, 

[0038] --^^M 5 CMS^-fk-^ 1 7 <7)-&^^J] - 

<ni^m\L-^'mi7^nfz. 

[0039] ( I ) X'm^ix:b-[\L-^it. MMm 

mm^\,z%m.^^. mmm^j:}£\>zi:^^mA\L-^mm^m 

^■thzhhx-%^, 

[0040] <>K[z. ^mm-Mmm^wmi'commm. 
^z-jv^xnm-^. ^wn<^^mm^±m^^zii\^x 
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=5r< t i>iEfLtiSJi. ^%mmfmrtmm.mt^hmm.. 
ft. %^^xit/xi±mrm'^-fmm-mA ( i ) -c 

0. fS%7OT>5iMia-te^ ( I ) x-^.^tLhit-^^m^ 
[0041] ^mm-MWM^mmi-izii^^x^i. % 
( I ) x-TT^^tihit^^m'^vc^'m'fmm'mm) 

LT i> i < . i co«?Si^iitt«« ( miJiMttWf^ ) t 

Lx\i. wi\Mm'<&-m^^x'hhzt-bmtL\-^. s 

[0042] lilT. HH^#B3L'3^. J; ►)l#it;iliBf3 

2, ll3Jlt/ll4«, *^B^£7)Wli«-^^«^ti3ft 

-^^h iocr)t,m^^^^nLxmm-th . 
[ 0 0 4 3 ] H 1 i.z^'tmmm^wm^it. 
wmL 1 ±t , 2 , iE?Lm3iii 3 , wtm a , 

mm%mi¥mm.i±.^z^ mmM2. mm 
^fix\^^6. 04 oc^^w«m#^^t«i^{±, mmm» 

<*S«l±tC, ^BJ«fls2. iE?Lmi*J13. «?t»jflSg 

^^o^T^ii 7 . 6 f/z c^i\mznm^ tcx 

zzx\ -m^ ( I ) xm^ti^^t-^m^'j'^^^K 
t i> 1 m&Ji-^^-t^^^t-^mii. m i Rx/m i \,z 

h"). tfz. m3i5J:t/m4^z^s-t^mm^m6mT<^ 
mmf&<^m-^. mmmmmi:Pf':>^m7X'hi.. ri 
L. miAvm2izi5m>^y6m4tK mi-m^ 



( I ) X'm^ft^^\:-^m^-t^LX\<^XhJ:\K ^rfc, 
-*fo«ffi (aHB«a2. firffi«ffi6) ti. ^-^<fct 

[ 0 0 4 4 ] 111 -4 i,z^^tt^^mm^%^m=Fcr,m 

m^m^^t:>fih. mmx%:^t\>^d:itii. ^mmM(^ 
^c^m^m:^^ 1 0 ^zb^TjkLxii'o. mz 

[ 0 0 4 5 ] H 1 -4 t,z^jk^fi:h^mmi^m^com 

iz^^imK)lii^rzls6mmx-$>'yX. 5()>OiE?L«^aA^ 
y^^A ( I TO ) , K^tXX ( N E S A ) . K-ft,-^ ^i^' 

mmmBi^mmmmi^z^ ^nrnmc^^i^mi^ 
mt^ 1 0 %i^xtx\ mzmmm^}^ i s %iiLhrj> h^b 

[ 0 0 4 6 ] la 1 Rr/m2^z^-t^mM^%^m^cr,m 
m^mmmsii. Mie-iest ( i ) ras 

5 omm'ocommTm.-^^^xmf&^fix\-^xijX^\ 

mz. jSllttOreii, b°^j^-;H5gif:#<50fci^, a^o^ 

mz-m.-^ ( I ) xm^ti^it^mii. j^autt 
(;^°yv-) ^zj^WLLx. mmzm^f^m-ti^bf/x' 

ii^Kv u ^ y 3 ymm. u - n - b- 

[ 0 0 4 7 ] H 1 mfm2{,z^-t^mm^%^m^c^m 

^^4{z\i. mmmx-m\-^m^^m. 
^^^'tit-'^mifimmmtLxm^^^ixh . ±tz. ±. 
m<7)^d^z. %^A\i^ Hjia-jKit ( I ) x-m^fih 
it-^'^^^^Lxv^xhi^w mtmm^fw^mm- 
Tcom-ik. M'^mM-mizx^^ xinmTbrnm^^t^ 
mmhi-< ii-5fmmi-imi ■ ^m^^ zb^zx^. ^w- 
^£mmmm,i/''^mx'$>hzbti^wx'^^. zzx-m^^ 
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(iii-i)'-(i 11-15) ■fj'^mf^n^tK <! 

I-1)-(III-15)4'. nSl^'x{4-5■^^^'^^^^ 

[0048] 
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(Ill- 1 4) 

[0 0 5 0] tfz. %^m4 (ca. ^mm^mtmi'cD 
if Aft ^mmm^ \^±^Emtir. ±ib% 

i:L-r{i:0. 0 0 1— 4 OSM%fi«. L<(±0. 




nil- 1 s) 

( I V- 1 ) - ( I V-4 ) timf (:>tlhi}\ Ztl 

[0051] 



1 ) ) 0 2-2 6 086 3 (P2002-G63 




(IV-3) 

[ 0 0 5 2 ] H 1 Rum4 i,z^-t^mm^%ytm^(7)m 

[00 53] ( 1 ) ^^mr s yit-^^ 
^^mr 5 y^t-^mt tT« . i . i - fx { 4 - ( 

-p-bU/l-TSy) yj:.-)i] i^^'o^^'^ycnsm. 

(!t#IBBa5 9-1 94 3 9 3-^^1^18) . 4, 4. t-X 

cTym^^^mmti^mmwmzmm Ltzy^^mr iy m 
^¥■5-2 34 6 8 i-f-i^fg) , h'Jy 3i~)V-^y-^y 

y (i¥:M^t^s^4 , 9 2 3, 7 74^) . N, N' -i? 

T-x-zw-N. N' -f;^ ( 3-;<^;l^:7x-;l^) - 
(1, 1' -4 . 4' -=JTS.y^cr)^ 

mm-JT^y {^mmffm4. 7 64, 625^) . 

a, a, a' , a' — t" b a , a' — t'X 

(4-i>-p- h iJ;P75y -p-^>'^:y 
(«fiH¥3-2 6 9 084-^^^fli) . ^^i^tLX± 
i^mz^im^j: h U 7 X -/I T S ( 4 - 

1 2 9 2 7 1 -^t&ffi) . tV -;l.»c3?#®l>''r 5 
*>'1^{iBJtL/ifl:6-a (*tPB¥4 - 1 7 5 3 9 5-^^ 

?g) . j^^uymT3m^mmT^y:i.-yh^mmL 

tz^mmi^T 5 >- mm'^4 - 2 6 4 1 s 9^^Am ) . 
xi- u /mmm-t^^mm'JT s y ( mm^4 - 2 9 

08 5 1-^^=33) . ■f-:^yaL.ymTj^^m3m.Tiy::J- 

^■■/h^m^LfzhcO (#liT4-3 0 44 6 6-ti^ 

|g) , x^ws-xhM^#l^bursy (!f#gH^4- 
3 0 8 6 8 8-f-d:jfR ) , -^y X ->Ht^ill ( m 
^4-3 64 1 5 3-^&fg) . y/v-^uym-csmn 




(IV- 4) 

V^3ifeL7ti><?) (^*»BT5-2 54 7 3^d;^$8) . h 
UrSWt;-^ (#^¥5-2 3 94 5 5-f-^$B) . f 
Xi>"b°Uy/Pr5yf:7x-;l^ (#gB^5- 3 2 0 6 3 
4-t^fl?) , N, N, N-h\)y x.^/UT<yimi^ 
(mW6-l 972^^fg) . 7xy^-^>^>«3t& 
m-^^Wm=JrS:y (!|tlB¥5-2907 28-t) , 

i>T S y 7 X - ;k:7 x-^ y h »; s^' yp^ft ( mm^ 6 - 

4 5 6 6 9-^) t^Sifx^^«JSTS y^^L-^U, ;i?;t/ 

[00 54] ( 2 ) ^c^imi&^i'jE^immun 

T2-3 1 1 5 9 . ^^-fy-fb-^D (7t^ii# 

fp^4, 9 5 0, 9 5o-^i;jfg) . v-^i-syi^* 

(#I?H¥6 - 4 9 0 7 9^i.^|g) , yi-^xyr 5 y|^##c 

(#PfH¥6 - 2 5 6 5 9^-&m) . ^-r^ V Kyft-ir 
if%, 4 -i/-p- h ij/i^T^yx-f/k'^y. 4- (i/- 

p-hU/t-rSy) -4' - [4-i''-P-bU;l'r5 

y) y.^iJ;H x^/p/^.y^tox^/p-^y-ft-^ft. h'j 

)mMi^. ^uru-/UT;^;<fy^^#:, b-^yyy^ 

b^y-Dyf^^*, T^ymm^jp^ymmi^. 
^=^-9-y-/H»m, x^u/i^Tyh5^y|^«#:. y 
u y y 4^ u 7 yfi^ft^^^'^ff . 

[00 5 5 ] ( 3 ) iEfLffujI'l4lS4>^^t,-^ 

— ;l^;J^Ui^5y (App 1 . Phys. Lett. , 

5 9^, 2 76 0M, 19 9 1if^ti^mif'i^tL^).^ 

uy^y.yr-^y mm^5-3 i 0 94 9-t<&#) , 

*^'Jr5h' (Wm¥5-1 0 94 9-i-^^#) . ^'Jf::^ 

zixbu^x—zt-rsy (#ii¥5-2 0 5377), b 
uyxri/i^rsy-s-tg^^-tsa^Ji-^ (!f*mT4- 1 3 
306 5-^^fg) h u yx— ;i^TSy-^fiS:y^uy* 

^•C^LJtS^i-^ (Synthet i c Matel 
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s, 5 5-5 7®. 4 1 6 3H, 1 99 3^) . 
r5ySr-^^rr.2.*fUxx-r;l^ (^tM¥8-2 1 164 

m^8 - 1 7 6 2 9 . ^#Kr 5 ysr#fl-r 

^^°'Jp<^i?UP— b (J. Polym. Sci. , P 
o 1 ym. Chem. Ed. , 21®, 9 6 9M, 19 

8 3-^) ^iOft-ji-^WfWW^fLS , -ec04'T-€>, m 




(V-3) 



TV^S, MlEiE?L«?ji'fl:-^feOiff3l5Sr*#c^Ji:LT. T 

im^^t^^ ( V - 1 ) - ( V-8 ) //W4-;fi-g>^\ 

-l)-(V-S)4'. nj±iii[±«KSc^^-r» 

[00 56] 

[^bi 1] 





(V-6) 



(V-6) 



[00 57] 



[^tl 2] 
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(V-8) 



10 0 5 8} tfz. jEfLlslMS 3 {i±ai<7)-fl:-^^!i^o^ 

tCT^b^^i-U yi-'TSyf^^l*:^ lMM%^rV^L5 
0 S*%<7)|eHT-?I'^ $ -ttT ffM $ tLT V t j; V> . t 

0 . 1 M%^v ^ 1 5 0 M*%<7)^g|tlM-^§ tirT 

[00 59] ia3s.t^'iii4 i,z7ji$tih^mM?'M^m^ 

{f. ^^=3r< ^:t>mrlE-^ ( I ) T^^tL^it-^m (M 
!i) ( I I I - 1 ) ^v^t^J^-fk-^ ( I I I - 1 2 ) jb^ 



fit. jEfimmmmmimm-t^m^. wm-m^ 

[ 0 0 6 0 ] El 1 -4 iz^^ti:^^mmn^^m^<Dm 
izi: h^^tiw<fzMzummi:mifr i>i:\\ 

'5r«HJic=oW4t LTJi. In, Sn, Pb, Au, c 
u, Ag, AimcD^m. MgO. Si02, TiOim 

[006 1 3 ZKi^m 1 —04 tC^§il^*tiE L*-? 

KjsE t T . HfriSiETL«?3ii« 3 Rv^yxiimtmytm 4 ^ 

?^Jj!c-ri.. HaiaiE?Lft1ilil3(±iE?L»a»4, 



(e4))02-2 60863 (P200 2-chK6 3 



x!m-r^^b^zxK)mm-:h. 

[ 0 0 6 2 ] #^a«^^3^*^(^Jl«Ji!ct^Kt 

T . fiias-f-iiMii 5 i-rf ^ u ruiiif gsr it-? 

( I ) T'^^tis-ft-^!^. mzsmizmtx. lEiimm 

-^^JiTtt. Mia-fe»; ( I ) x-^^tL^it-^'m. ^ 
mtfA. wiztj^wizmtx . -mit-^^. niimmu 

m^zmmm'^ t.n^ tifz'imm^m\^ ^x fm<?-) 

[00 6 3] miBiE7Llli}lJS 3 . mlBll3ldJS4 S.y='ffliiB 
rn^liMB 5 <5DJilI{±. t J; -1. 0 . 0 1 — 2 m 

mmmx\ 0. 0 3~0. 2jL*m:^)W^ LV\ Mm^m 

mmiw-:>^m7CDm»ii. i OMm];xTmmx\ » 

PKn-7'^;i/. ;?nn4^;kA. T-b^bb'n^ 

miM^^ii.2min.±M-^Lxm^^^ .i t ^ , 
[0 0 64] -eLT. m^Mz. m^-Mine 5^1-^(4=^^ 

X '0 . ^^iz^mm^^^m^am-t^ ^ t t)-^mT 

[0065] :^^mcD^m'm^^yem^i±. -ncomm 
miz^ 4-30 vx\ m^Lmm. i 2 o o m a 

/ c m 2 <7) itiSmJi ^ Wta-t hZti,Zj:r>X^ift^-t6 
[0066] 

[0067] ( mmm i)mi ^z^^mwf&k mmco^ 



iEyLiiiiii 3 . 4 ac^m^ mmm 5 e ^ c^wit^ff^ 

f&Lfz. fip-ii. iETL«tjMil3i:LT. #*«»Lfcffl7 
^'n>-r-ySr*ffi^*t;j; Dif §0. OlSumcom 
m. <^:v^-C. liflEi^iJS^'ft-^fe ( V- 1 ) ^WMizX DJ? 

$0. 0 5 0/imcOf»K^?f?)SL:^c. ^/c, ^mMAt 

Lx. %immx-h^mitm^'\\L-^% ( 1 1 1 - 1 ) ^ 

t:. m^^jMJgS i: LT. WiB-|R5': ( I ) x-m^ixh 

it^m (M^-ft^^!)5 ) ^S«tT. Jf § 0 . 0 6 5/^ 

J;0^*LT, 2mm1i. 0. 1 5 /xinjp<7)=HrH«ffi6 

C7)^j,®^<i: 0 . 0 4 c m 2 T-& » 
[0068] (||SfiM2 ) ia3C^-r««Jj!ci:|H]«(?)* 
««^^3t«-?^^ISL5^^» mrlB-^ ( I ) TiSSn 

)v^)vr<.v-)V) ^AMMM. mf^±nmxhhWM 
m-TT^iY/^'^ii ( 1 1 1 - 1 ) 0 . 1 mmmi. i om.m.% 

FTF'&y -i}V9-X-r^^Ltz. -comm^m^^X . 2 

i}=77.mm. ( ^HHi^i»fip:a«^ 1 }Li,zmmm 2 ^ jfm l 

■ti^m) bbfz. ^^m^^-^fzm. ms-as-^^^ 
^mmiz^'ommLx. 2mm(i. 0. isummco^ 

mmm 6 ^ i t osffi t i^m-t^ i ^ ttz <, fi^s 

tfc*««-^^3t«^ c5D^-S?)ffiffi{± 0 . 0 4 c m2 T-^^ 
[0069] (SIS6M3 ) mmm 1 tci3V^T . ^S4 

i^m.it-^'^m) iz^ ^mit-^^xhmtm^-{\:-^^k 
(I V- 1 ) ^m^^fzwrn. mmmitmm^zLx^ 
mm^^^m^^i^mLfz, 
[00 70 ] {mmm4 ) mmm 1 izm^x . mm—m. 

iz. mmt-^^i 5^:m^-^fzmm. mmmitmm^z 
Lxwmm^^^ii^mLti. 
[00 7 1 ] (mmm 5 ) mmm 2 i^zhk^x . mib-jk 
5t ( I ) T-ftsti^m^-^^ {m^^it-^m5) <7)itM 
iz. m^^it-'^^i!}! 3^m^^fzam±. mmm2tmmiz 
Lx^mw^ym^^fmLt: . 
[00 72] immme ) mmm 1 tcfcv^-c . mm—m 

iz . M^-ft-^ 2 ^fflv ^f^tJii'Hi . SIMM 1 1 mm^z L 
x^mm^^i^mi'iim ttz . 
[00 73] immmi ) mmm 1 i,zi3\^x . mm-m 
^{1) x-m^ixi.it-^iis m^^-it-^ms) <7)ithKi 
iz . M^-fb-^ 7 t:m\^tzmHi . mmm 1 i: mm^z l 
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[0074] mmms ) mmm i t^v^r. lEiimm 

;i /i^J^^l:-^^ ( V - 6 ) ffl V ff^^ t tzmV\t . H 

[00 7 5] ( mmm 9 ) a 2 ^^^Kt-es ii!ct nm<^-^ 

^ULfz. 

[0076] ( mmm 1 0 ) ei4 \,z5f^-tmm&h mm<r> 
^mmnmm'^^imLtz. t^. 2mmK^M#s 

t^JFM L ;t „ m% . imMM.m 3 t LT . h U X ( 4 - 
t%JnxJti^J*-fb^!t^ (V-6) *ffll,^TffML^c. S 

( I ) x-m^ti^it-^'m (m7r.itm>ni 2 ) b%imm 
Th^mtm^^i\L-^'ii>^ ( 1 1 1 - 1 ) t ^^mmLxm 

2mmtg. 0. 1 5//mJJi7)=g^ffifl:ffi6 Sr I TO« 



[0077] ( jtKM 1 ) s^^j 1 i,zi5\^x . m-mm 
m5 ^tm^j:t-'yfzmm. mmihnmt^zhxmk 

[0078] {hm.m2 ) mmm i tc^ur , mn-m. 

TIE«}txt (VI ) X'm^tihit-^'m'S:m^^fz\:m 

\t . mmm 1 1 nm\<z Lx^m^mm^^^ l 

fz, 

[0079] 
[-fCl 3] 



[0080] <fFfB>tJ[±i7)j; 3 tcflHSL/c*ffi«^^ 
3t«^ ^ . ( 0 . 1 3 3 P a ) T- 1 T Ol:ffiiJ^ 

m) t LTittj^wi^Epsnt. %mz-:>\-^xm^^'^ 

^<Dh^<r>mmmm. m/^it^^nmLfz. m 
h <7^m^^ Tf 1 3 tc^t-. i /c . mmm^x'^m 
m^^m^<^mM^m\'&^'i^'ofz. %±n^<^n 

fBJis ^»i3W«**5 0 c d/m^ i:=5rS J: -3 fc«SffiSr 

-C-mraS:*-?IW& (hour) h hfz, -IcOBtOKU) 
mzm. 1 3 tcs^f o 

[0081] 
[HI 3] 















(cd/m^) 




(mA/cm^) 


(hour) 




1350 




5.8 


43 




1110 


m 


8.2 


26 


MM 3 


920 




9.2 


28 




1220 




8.1 


21 


mums 


1320 




7.7 


25 




1450 


IK 


7.9 


33 


Mm 7 


1225 




9.1 


28 




1520 




8.9 


51 


3ISt9J9 


950 




8.5 


40 


mmm 10 


780 




7.5 


38 




480 




9.5 


18 




885 


» 


9.2 


20 



[ 0 0 8 2 ] « 1 scoi^m^^. mii—m^ ( i ) xm 
^ tx.h -fb-^^ffl I ^fzumm 1 ~ 1 (r^i^wm-Mmmm- 

So t.fz^ xevrj-T-^f y^-^, •y7°ffi^SrfflV^ 



iTHIllT-*-g>„ 

[02] if?hmmmm^wm^c^\m-m^m- 
wmmmmxht. 

mmmmmxhh. 
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1 mmmmmm 

2 ^mm& 

imi] 



4 m/tm i^mt-i^^m) 

6 WHSffi 

[02] 



^ ^ ■• — ri— ■■■■ — — z — ,^1, a'., — ' ^ 3 

'^2 



[03] 




[04] 




(72)^0B# tfA 

J 1 1 JS It J£ffiTtri1-eil600^-te s ±Hr"n 

w^;iiJttmj£WTfjm46oo#±i!i g±-fe'n 



(72) ^BB* Hff:J m 

(72) ^BH* 

(72) ^Bj^ mm iSe 

F^'— A(##) 3K007 AB02 AB04 AB18 CAOl CBOl 
DAOl DB03 EBOO 



